Commercial poultry is an important agricultural industry worldwide. Although dense living conditions and large flocks increase meat and egg production, they also increase the risk of disease outbreaks and zoonoses in different geographical areas. Current pathogen identification methods mostly rely on culture-dependent techniques and therefore are limited to a very small number of bacteria present in the environment. Next-generation sequencing (NGS) allows for culture-independent characterization of lower respiratory microbiome of birds and represents the first step toward culture-independent pathogen identification. In this study, we collected tracheo-bronchoalveolar lavage (T-BAL) of 14 birds raised at 3 different farms in the Punjab province of Pakistan. To characterize lower respiratory microbiomes of these birds, we sequenced V1-V5 hyper-variable regions of16S ribosomal subunit. Though dominated by bacteria belonging to a small number of taxonomic classifications, the lower respiratory microbiome from each farm was far more diverse and novel than previously known. We also noted the presence of known pathogens. The differences in microbiome among farms were characterized. The data suggest that different farms affect microbiome of birds more than other factors such as: breed, geographic location, or management system. This study explores lower respiratory microbiome of poultry birds and gives new insights into (1) culture-independent identification of novel pathogens, (2) characterization of lower respiratory microbiome in healthy birds, and (iii) a more detailed understanding of an important reservoir of pathogen of public health concerns. The effect of light-emitting diode (LED), cold cathode fluorescent (CCFL), and incandescent lamps on broiler performance and stress was evaluated using 672 male Ross 708 broilers raised to 42 d of age in 8 light-tight modified large colony houses. The broilers were raised with identical intermittent lighting programs, using 4 unique types of lamps. One CCFL, and 2 different LED lamps were tested with incandescent lamps serving as the control. Each technology was tested in duplicate for each of the 4 trials (8 replications total per technology) during a 12 mo period to account for seasonal variance. Live performance for each technology was evaluated using live broiler body weight, feed conversion, and mortality. Broiler stress levels were also evaluated using heterophil to lymphocyte ratios (H:L). Birds were removed from each house at d 7, 14, 35, and 42 to be humanely euthanized and weighed. Left breast, heart, liver, and duodenum were harvested for allometric analysis. CCFL lamp body weights (2,871 ± 53 g) at 42 d were significantly lower than incandescent lamp body weights (3,000 ± 33 g; P = 0.03), and lower than LED A (2,966 ± 3 7g; P = 0.12) and LED B lamps (2,986 ± 46 g; P = 0.06). Similar trends were seen with breast muscle.
The objective of this project was to evaluate the use of light emitting diode (LED), cold cathode fluorescent (CCFL), and incandescent lamps under commercial broiler production conditions. A commercial poultry farm located in Delaware was selected for use in the study. House management followed typical integrator guidelines. Each house (18.7 × 152.3 m), was treated independently for live haul management including feed deliveries, electrical consumption, and processing. New commercially available, off the shelf, non-agriculture specific lamps were installed in one grower owned commercial broiler houses at the beginning of the project. Lamps were rotated between houses between flocks to control for house effects. For all 6 flocks monitored, alternative lighting technologies were more energy efficient than incandescent lamps. LED lamps were more efficient (μ = 94 kW, σ = 16 kW) than either incandescent (μ = 1997 kW, σ = 198 kW) or CCFL (μ = 238 kW, σ = 20 kW) lamps. The difference in electrical consumption between technologies were significant (P = 4 × 10 −9 ). Incandescent lamps consistently provided better performance than either lamp type, with incandescent lamps resulting in greater average weight moved (μ = 111,017 kg, σ = 5,243 kg) than CCFL (μ = 108,802 kg, σ = 6,553 kg) and LED (μ = 108,356 kg, σ = 7,174 kg). The differences were practically significant, but not statistically significant. Bird weight was a factor, with incandescent (μ = 2.90 kg, σ = 0.09 kg) greater than CCFL (μ = 2.85 kg, σ = 0.11 kg) or LED (μ = 2.84 kg, σ = 0.13 kg). The differences were not statistically significant. The results from this project contradict results from other research regarding the suitability of LED lamps for poultry and this may be due to the specific lamps used. For the lamps tested, the improved energy consumption did not economically counterbalance the loss in productivity from the alternative technology lamps.
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The effect of graded levels of day length on productivity of hens and toms was studied in 2 experiments. Day length treatments (trts) were 14 (14L), 17 (17L), 20 (20L), and 23 (23L) h and were started at 10 d of age. Turkeys (720 hens and 480 toms) were randomly allocated to 8 rooms (2 rooms per lighting treatment) with 6 pens (3 hen and 3 tom) per room in each experiment. Body weight (BW) was assessed on d 10 and at 3, 6, 9, and 12 wk of age; feed consumption (FC) was measured for comparable time periods and feed efficiency (G:F; g of gain/g of feed) calculated from BW and FC values. Birds were checked daily for mortality and culls, and affected birds sent for necropsy. Data were analyzed for light trt, sex, and interaction effects using SAS 9.3 and a randomized complete block split plot design with experiments as blocks, lighting treatment as the main plot factor, and sex as the subplot factor. Regression analysis was used to study the relationship between dependent variables and day length. Significance was declared at P ≤ 0.05. Body weight increased in a linear fashion with increasing day length at 3 and 6 wk of age and these differences coincided with a similar effect on feed intake from 10 d to 3 wk and from 3 to 6 wk of age. Feed efficiency (G:F) increased linearly with day length from 10 d to 3 wks. Body weight was not affected by lighting trt at 9 wk of age. At 12 wk of age, an interaction between day length and sex demonstrated that toms given 14L, 17L and 20L trts were heavier than those given 23L, but that hen weights were unaffected. Overall, FC and G:F (10 d to 12 wk) were not affected by day length. Mortality and culling were not affected by day length with values for 10 d to 12 wk of 6.8, 6.9, 6.8 and 10.0% for the 14L, 17L, 20L and 23L trts, respectively. Toms grew more quickly and efficiently than hens and also had a higher incidence of mortality and culls. In conclusion, toms grew faster to 12 wk of age when provided with more than 1 h of darkness. Meat yield is an important aspect of turkey production and a systematic assessment of the effect of day length on this trait is lacking. Therefore, the primary objective of this research was to study the effect of 14 (14L), 17 (17L), 20 (20L) and 23 (23L) h of day length on the meat yield of Nicholas 85 × 700 turkeys raised to 12 wk of age. A second objective was to study the effect of day length on the size of the digestive tract and other major organs. Two identical experiments were completed with day length tested in 2 rooms in each experiment, resulting in a total of 4 replications per treatment. The rooms each contained 6 pens, 3 with 20 toms and 3 with 30 hens. At 12 wk, 3 randomly selected birds from each pen were slaughtered, eviscerated, and packed in ice until meat yield determination the following day; tissues were collected and weighed at the time of evisceration. Data were analyzed using SAS 9.3 based on a randomized complete block split-plot design with experiments blocked, lighting treatment as a main plot factor and sex as a subplot factor. Regression analysis established relationships between response criteria and day length. Means were considered different when P ≤ 0.05. Meat yield and tissue data are expressed as a percentage of the live body weight and bracketed values are the means for 14L, 17L, 20L, and 23L, respectively. Breast (21.59, 21.95, 22.59, 22 .43%) and thigh (5.07, 5.04, 5.16, 5.20%) meat yield increased, and whole drum (5.00, 4.89, 4.87 4.79%) and drum meat (3.73, 3.61, 3.61, 3.56%) decreased in a linear fashion with increasing day length. Gizzard weight showed a quadratic relationship with day length (1.27, 1.28, 1.23, 1.07%). Liver and duodenum weight, and the proportional length and weight of the jejunum and ileum decreased in a linear fashion with increasing day length. Sex affected many of the traits measured, but interactions between day length and sex were infrequent. Day length affects both meat yield and digestive tract weights and lengths in turkeys at 12 wk of age. The move toward enriched colony cages (ECC) in the US egg industry requires research to provide management, including stocking density, guidelines. Scientific information on ECC is limited with the majority of the literature originating from Europe. The difference in management styles, genetic strains, and European laws and mandates do not allow the data to be directly translated to US production systems. Therefore, this project investigated the performance of a single strain of laying hens housed at different stocking densities in ECC. Seventeen-week-old W-36 laying hens (5,106 total) were housed in 72 ECC (8 rooms; 9 ECC/ room). The hens were housed at 6 different densities (464, 581, 652, 748 , 800, and 929 cm 2 per bird; 12 cage replicates/density). Egg production was recorded daily, feed consumption and case weights weekly, BW and welfare quality measures monthly. The data were collected for 52 weeks (expressed as thirteen 28-d periods). Data were analyzed using the GLIMMIX statement in SAS. The overall hen day percentage was not different among treatments. Hens housed at 464 and 581 cm 2 had heavier case weights compared with all other treatments (P < 0.05). Hens housed at 464 cm 2 (1.40 kg) were, on average, lighter than hens housed at 652, 748, and 800 cm 2 (1.44, 1.43, and 1.43 kg, respectively; P < 0.05). The Welfare Quality guide for poultry was used to assess various hen welfare parameters. Laying hens housed at 464 cm 2 had more keel deformities and were different from both 652 and 929 cm 2 during period 11 (P < 0.05). The feather cover assessed on 7 different areas showed similar patterns with larger amounts of skin exposed as the stocking density decreased. Overall, the production and welfare quality results suggest that W-36 hen densities at or above 581 cm 2 per bird may be appropriate. Enriched colony cages provide laying hens with a feed-sprinkled Astroturf pad to encourage foraging (pecking and scratching) and dust-bathing. As part of the Coalition for a Sustainable Egg Supply project, we investigated the effectiveness of this pad in encouraging the performance of these behaviors and in reducing feather lipids and claw length in hens housed in 60-hen enriched colony cages (n = 20) on a commercial farm. All hens had access to a pad from 19 -52 wk of age. Pads were then removed from 10 cages (NOPAD) from 52 -72 wk of age, although the auger still dispensed feed onto the shelf in the pad area. At 72 wk, breast and back feathers (n = 30 hens) were collected from the NOPAD and 10 neighboring cages with pads (PAD). The middle claw on the left foot was also measured on the same hens. Behavior was observed in a subsample of 7 cages per treatment both on the pads (PAD), and the corresponding area of the cages without a pad (NOPAD), using instantaneous scan sampling at 1-min intervals for 15 min/cage in the morning and afternoon for 2 d. Feather lipid levels were evaluated using Soxtec extraction. All data were analyzed using t-tests. There was no difference (P = 0.28) in claw length between NOPAD (3.20 ± 0.08 cm) and PAD (3.34 ± 0.10 cm). There were also no treatment differences for either breast (NOPAD: 17.68 ± 0.43, PAD: 18.6 ± 0.9 mg lipid/g feather, P = 0.38) or back (NOPAD: 16.8 ± 0.6, PAD: 16.6 ± 0.6 mg lipid/g feather, P = 0.80) feather lipid levels. Behavior was also similar in the 2 treatments, with no difference in either dust-bathing (NOPAD: 0.88 ± 0.16, PAD: 0.98 ± 0.16 hens/15 min, P = 0.67), or foraging (NOPAD: 0.94 ± 0.21, PAD: 1.18 ± 0.12 hens/15 min, P = 0.34). Hens used the Astroturf pad at a very low rate for dust-bathing and foraging, and performed foraging and dust-bathing at a similar rate in that area of the cage even when the mat was not present. The dispensing of feed may have been enough to encourage dust-bathing and foraging, even without the pad, and the presence of the pad was not effective at reducing feather lipids or claw length. This project consisted of 200 Hy-Line Brown hens and was conducted utilizing the brood-grow-lay range huts at the North Carolina Department of Agriculture and Consumer Services' Piedmont Research Station. Fifty hens were placed in each pen/paddock providing 1338 cm 2 /hen of floor space in the hut and 3.7 m 2 /hen on paddock rotated every 4 wk. Feed and water were provided ad libitum at all ages throughout the life of the flock from 17 to 45 wk of age. A single diet program was provided which met the daily nutrient needs and consumption requirements. Three nesting substrates were evaluated: Astroturf, wood shavings, and straw. The nest substrates were allocated as follows: (a) pen 1, hens were provided with the 12-hole numbered nest using 4 holes each of Astroturf, straw, and wood shavings as the nesting substrate. The substrates were randomly rearranged to the 12 nest holes each period; (b) pen 2, provided with the 12-hole nests using wood shavings as the nesting substrate; (c) pen 3, hens provided with the 12-hole nests using straw as the nesting substrate; and (d) pen 4, hens provided with the 12-hole nests using Astroturf. Egg data collection was conducted daily the frequency of use for each nest by the number of eggs per nest was determined. In pen 1, according to the eggs/substrate was used as the indicator of preference. The analysis for pen 1 was Proc Freq. to determine the nesting material preference. In the other pens, a χ 2 analysis was used to determine if the percent of floor eggs was more or less than the expected in each of the pens. In pen 1, the straw nesting substrate had the highest (P < 0.001) frequency of use with 137 eggs/nest/period compared with 60 and 42 for the Astroturf and wood shavings, respectively. In the other pens, shavings had a higher (P < 0.02) frequency of use with 271 eggs/nest/ period compared with Astroturf at 221 eggs/nest/period. Astroturf had the highest (P < 0.0001) incidence of floor eggs. This indicates that straw was the preferred nesting substrate and Astroturf resulted in the greatest number of floor eggs. The price and scarcity of broiler bedding materials has been increasing. This challenge has forced more cycles of birds on the same litter, increasing litter moisture, ammonia levels and issues for bird quality and health. Therefore, a field study was initiated to follow up on promising results of a university pen trial indicating broiler performance and quality of Miscanthus gigantus (MG) bedded birds was equal to or greater than birds bedded on pine shavings (PS). A commercial broiler house (152.4 × 15.2 m) was divided into 5 equal pens (30.4 × 15.2 m) with tunnel migration fences. Two end pens were bedded with chopped MG straw (94.0% DM), the other 2 end pens were bedded with PS, and the middle pen was a mixture of both bedding types. Bird body weight (BW), foot pad score (FPS), feather score (FS), and litter ammonia flux and nutrients (6 locations/treatment) were measured at 2, 4, and 6 wk of age in the replicate MG and PS pens. Data from each 2-wk period were analyzed using a one-way ANOVA. Tukey's test was used for mean comparisons, and P ≤ 0.05 was deemed statistically significant. Results indicated there were no significant differences in BW (mean 2.29 kg); however, subjective FPS were significantly greater for the MG birds at 4 and 6 wk compared with the PS treatment. Subjective FS were also significantly greater for the MG birds at 6 wk. Litter nutrient analysis indicated inorganic-nitrogen and ammonium-nitrogen levels were greater in pens bedded with MG compared with PS, however litter ammonia flux was significantly less for the MG vs. PS at 4 wk (0.0255 and 0.0506 g/m 2 per d, respectively). These results indicated that MG bedding did not influence bird body weight and improved nitrogen management in the bedding and atmosphere; however, there are concerns with greater litter nitrogen influencing foot pad and feather scores. Various Salmonella species in food-producing animals have become the main reservoir for human salmonellosis, accounting for 95% of all human cases annually. Human salmonellosis has been closely associated with the consumption of poultry and egg products, predominately originating at the poultry-production level with the horizontal or vertical transmission of salmonella from the environment or during oviposition, respectively. The aim of this collaborative study was to identify Salmonella serovars endemic within the egg and poultry industry by environmental, tissue, and egg sampling in cage and cage-free environments and how alterations in feed characteristics (coarse versus fine feed) may alter Salmonella colonization within layer hens. Two hundred twenty commercial hens were equally divided between cage and floor environments and fed a standard layer diet during an acclimation period between 17 and 22 wk of age. Baseline environmental and tissue samples were collected at 22 wk of age and layer hens were assigned either a coarse or fine textured mash layer diet for 6 wk. Egg and environmental (feed, water, drag swab, fecal) samples were collected weekly for microbial analysis. Egg production and feed intake were summarized weekly. At the termination of the study, all hens were euthanized and the spleens and reproductive tissues were collected for microbial analysis. Of the environmental samples collected, 22% of the feed samples (coarse and fine) collected from the caged environment were Salmonella positive, while absent in the cage-free environment. However, Escherichia coli was significantly greater in the reproductive tissues of cage-free birds (P < 0.0001), which correlated with E. coli found within the cage-free environmental and eggs samples. There were no significant effects of dietary treatments or housing environments on production parameters
